The biological aspects of cobalamin were studied in autopsy brains of eight elderly subjects who had lacked marked neurologic symptoms. Separation of the gray and white matter of the frontal and temporal lobes, and subsequently, subcellular fractionation of each matter were attempted. The contents of cobalamin and its binders and cobalamin concentrations were measured in each subcellular fraction and whole homogenate. The contents of cobalamin were in the ranges of 50 to 60ng/g wet tissue . No marked differences in contents were found between the frontal and temporal lobes. The mitochondria-rich fraction contained more cobalamin than did the microsomal fraction. Two binders were found; a large-sized and a small-sized . The molecular weight of the larger binder was ca. 120,000, coinciding with the elution region of transcobalamin I, and the molecular weight of the smaller binder was 40,000, coinciding with the elution region of transcobalamin II , in gel filtration respectively. More of the larger binder than the smaller was found in the mitochondria-rich and microsomal fractions . These data are useful for the study of various aspects of cobalamin in brains with various types of neurologic pathology or aging changes .
neuropathy due to diabetes mellitus are considerably improved by parenteral administration of cobalamin if given in an early stage, especially in the active form. From these clinical findings, it is conceivable that large amounts of cobalamin are present in the nervous tissues and that cobalamin is necessary for maintaining normal functions of the tissues. However, studies on the cobalamin present in the human nervous system are sparse in spite of the comparatively close relationship between the nervous system and cobalamin.
Therefore, studies were made on cobalamin in human autopsy brains as a control for elderly subjects in this paper. In particular, regional localization, cytoarchitectural and subcellular distribution of cobalamin in these brains were studied in detail. 
Subcellular fractionation
The purity of each subcellular fraction was assessed by electronmicroscopy . The mitochondrial fraction was found to be rich in mitochondria with minimal contamination. Therefore, the mitochondria-rich or mitochondria-containing frac tion was used as the mitochondrial fraction in this study. The mitochondrial fraction was, therefore, found to be partially but not absolutely purified .
Subcellular distribution of cobalamin in human brain
The cobalamin contents of the whole homogenates were in the range of 50 .0 to 60.0ng/g of wet tissue. The contents of cobalamin were not significantly different between the frontal and temporal lobes. Between the gray and white matter of each lobe, there were no significant differences in cobalamin concentration .
The cobalamin content of the cytosol was the largest of the subcellular fractions. 
Cobalamin binders
In the filtration chromatogram, three radioactive peaks appeared, the first two peaks revealing unsaturated binding capacities of two binders; large and small. The first small peak coincided with the elution site of transcobalamin I, which has a molecular weight of ca. 120,000 under the same conditions. The second peak appeared at an elution site similar to that of transcobalamin II with the molecular weight of 40,000. The last indicated unbound cobalamin. These eluates of larger and smaller molecular weights indicated the larger and smaller binders of cobalamin, respectively (Fig. 2) .
Two binders were found in the human brains investigated. The larger binder and the smaller binder were almost saturated with endogenous cobalamin, as shown in the figure. The chromatographic patterns of the gel filtration did not show significant differences between the mitochondria-rich and microsomal fractions in the gray and white matter of the temporal and frontal lobes. More of the larger than of the smaller binder was seen in the mitochondria-rich and microsomal fractions. A greater amount of cobalamin binder was found in the mitochondria-rich fraction than in the microsomal fraction. No differences were found between the frontal and temporal lobes, in which no markedly clinical and pathological abnormalities were found at autopsy. In the human brain, the total contents of cobalamin were found to be 50 to 60ng/g of wet tissue. These values were lower than those given in one report (7), but were higher than those in another (8) . These levels showed an unexpectedly higher content relative to other human organs. Next to the liver and the kidney which have the highest concentrations, the brain contains considerably high concentrations of cobalamin. This finding indicated that cobalamin is readily transported into the brain and that cobalamin plays an important role in the brain.
As for distribution, cobalamin seems to be almost uniformly distributed throughout the brain. Between the gray and white matter or between the frontal and the temporal lobes, there were no gross differences in cobalamin distribution. Cobalamin seems to be highly concentrated in the pituitary of dogs (9) . There are several anatomical structures showing exceptionally high contents of cobalamin in the human brain on comparison of the gray and white matter. Such structures are the median eminence of the hypothalamus, the pineal gland, and the line of attachment of the choroid plexus, which are excluded from the blood-brainbarrier (10) .
The highest concentrations of cobalamin per mg protein were contained in the mitochondria-rich fractions among the subcellular fractions, although the total contents of cobalamin were highest in the cytosol. The mitochondrial fraction included some contamination with other intracellular organellae. However, the microsomal fraction which was much purer showed cobalamin contents con siderably lower than in the mitochondrial fraction. The larger binder was also obtained in large amounts in the mitochondria-rich fractions, and it was almost saturated with endogenous cobalamin. The elution region of the binder was consistent with those of cobalamin-dependent enzymes. Therefore, part of the larger binder obtained might include these enzymes, though their activities have not yet been studied.
In animals, cobalamin serum levels and its contents in the brain are correlated fairly well (11) . In the human brain, the cobalamin contents may be influenced by the serum levels of cobalamin.
The above-mentioned results represent the average values of cobalamin contents in the brains of the elderly. In the young, the biologic aspects of cobalamin are perhaps slightly different from these values.
